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Title ‘ Concerning ‘the. Problem ‘of the’ ‘aves of Formation of. the * 


-Gurle. Region in Certain Ferroelectric Solid cane 
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Abstract: A etuay of. ‘the pemiretads | dependant ‘of ‘the’ dielectric - 
constant (.£) of specimens of, solia solutions’ has hens. , 
_ that as the content. of non-ferroelectric’ compounds ‘in: 
the solid solution is increased, the. peak of £ , corres- 
ponding to the phase transition from the pyroelectric’ 
state into the ferroelectric state, becomes incre and more 
flattened out. Similar aaa are observiéd in ae 
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Title : High Dielectric Constant. of Niobates and SenCAIntes of 


Divalent Metals. 


Orig Pub : Dokl. AN SSSR, 1956, 108, No 2, 232-235 


Abstract : An investigation was made of the dielectric properties 
of niobates and tantalates of Ca, Cd, Sr, Ph, and Ba. . 
To prepare the specimens, finely ground initial materi. 
als were pressed and fired. The resultant material was 
again powdered, pressed, and subjected to final firing. 
Measurements were made of © , tan d', and of the depen- 
dence of © on the temperature T of the resultant poly- 
crystalline specimens. The investigated materials have 
high values of £ with a negative temperature coeffici~ 
ent (K> ). A positive TKS is observed only by the 
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Seignetoelectric Substances 
PURPOSE: ‘This brochure is addressed to engineers and technicians working with 
: semiconductor devices and materials. 


COVERAGE: ‘This monograph is the 15th of a séries entitled "Poluprovodniki" 
(Semiconductors), A list of the 18 titles constituting the series is given 
at the end of each brochure. For translation of these titles, see abstract 
Nr. OTe The author briefly reviews the history of ferromagnetism, and of 
seignetoelectricity. He points out the practical applications of seigneto- 
electric phenomena in television, radio, electronics, etc. He makes & summary 
comparison of the properties of ferromagnetic materials with the properties 
of seignetoelectric materials. There are 16 Soviet sources, and 4 English. 
No personalities are mentioned, 


TABLE OF 
CONTENTS: 


Introduction 
Ch. I. General Information on Seignetoelectric Substances 


1. Brief history of the problem 
2, Classification of seignetoelectric substances 


Ch. II. Bases of the Microscopic Theories of Seignetcelectric Phenomena : 
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Ch. Iii. Preparation of Seignetoceramic 
 - Barium Titanate 

1. Production of seignetoceramics 
2, Growing single crystals of Darius titanate 
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Seignetoelectric Substances in Engineering 2 
Ch, VII. Applications of Seigne 
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3, Piezoelectric cells 
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SUBJECT: USSR/Luminescence 
AUTHOR: Isupov V.A. 
fa ee 
TITLE: Dielectric Permittivity of Niobates and Tantalates of Biva- 
lence Metals (Dielektricheskaya pronitaayemost! 
tantalatov dvukhvalentnykh netallov) 
PERIODICAL: 
#3, pp 402-410 (USSR) 
ABSTRACT: Investigation of dielectric p 


‘lates of bivalence metals is 
the subject of this paper. 


Various niobates 


vestigated and it was found out that they possess high 
of dielectric permittivity and 
The highest values 
mittivity was shown by the following 
pate (&~ 260), cadmium pyroniobate 

metaniobate (90) and lead pyroniobate (144), and the following 
tantalates: strontium metatantalate 


cient of the latter. 


Isvestiya Akademii Neuk SSSR, Seriya risicheskaya, 1957,Vol 21, 


roperties of nicbates and tanta~ 
of considerable interest and was - 


and tantalates of bivalence netals were in- 
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a negative temperature coeffi- 
of dielectric per- 
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(500 to 580), cadmius 


(100 to 115), lead 
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tantalatov dvukhvalentnykh metallov) 


netatantalate (310), cadmium pyrotantalate (72 to 82), stron- 
tium pyrotantalate (110 to 120) and lead pyrotantalate 
(100 to 114). 


The temperature-dependence of dielectris permittivity was 
atudied in wide ranges. It was found out that: 

The dielectric permittivity of lead metatantalate increases 
with raising temperature and reaches its maximum at 240°C, 
Dielectric hysteresis loops are observed below the maximum, 
which, confirms the existence of ferro-electric properties. 


The value of dielectric permittivity of strontium pyrotanta~ 
late increases with cooling and attains its maximus at tem- 
peratures which vary for different samples from -55 to ~B4°C. 
Hysteresis loops are observed below the maximum, which indi- 
cates that strontium pyrotantalate is s ferroelectria. The 
second maximum is observed at temperatures from - 150 to 


‘=150°C. 
In additions to this, the following solid solutions were 
Card 2/3 investigated: Sr,Ta,0_ - SrjNbp0.$ Sr,Ta,07 - Bayta,075 
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Bivalence Metals (Dielektricheskaya pronitsayemost' niobatov 
4 tantalatov dvukhvalentnykh metallov) 
SroTa,0. - Ca,Ta,075 solid solutions of the 2nd kind: 
BaTi0, - Bay, grad, and BaTiO, - BeTa0, 5 and polycrystallic 
semples of solid solutions of Na(Nb,Ta)0,. 


It ts possible that solid solutions of barium niobate and 


- ¢tantalate will find applications in technics. 
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Lead metaniobate and lead metatantalate and their solid solu- 
tions can be applied for piezotransforne:s operating at high 
temperatures due to their high values of Curie point. 


The article contains 9 figures and 5 tables. The bibliography 
lists 10 references, of which 1 is Slevi: (Russian). 


Institute of Semiconductors of the USSR Academy of Sciences 


No date indicated 
At the Library of Congress 
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> AUTHOR: 3 Isupov, o Wie SAG Sass 2 5]-27-7- 36/40 oa 
TITLE: The Diclectric Permeability/ilixtures Near to BaTiO, in the 
Ba0-Mg0-Ti0,-System (Dielektricheskuys pronitsayetost! - 


sostavov, blizkikh k BaTiO, v sisteme BuO-Hg0-Ti0,). 


PERIODICAL: Zhurnal: Tekhnicheskoy Fiziki, 1957, Vol. 27, Nx 7; i 
pp. 1617-1619 (USSR) : { 
ABSTRACT: The dependence of € and tg of polycrystalline samples gn 

temperature was investigated in the systems i 


— MegTio 


. | 
BaTi0, 3 and BaTio, —-  "BaOeKg0". i 
It is shown that the Curie temperature and & , especially 
at the peak somewhat decrease with increasing content of: 
"BaQ-MgO". Somewhat below the Curie temperature an anomaly 
(break in the curve) which upon heating is accompenied by 
the characteristic decrease in tg& was observed for &=f(T). 
Upon an increase in the content of “BaOeMeO" the anomaly. of & 
was observed at much lower temperatures. It may be assumed 
that the observed ahomaly of & corresponds to the phase- 
transition which is not characteristic of pure BaTi0;, No. 


Cara 1/2 


bell] tbe aes 


CIA-RDP86-00513R000618920002-3" 


er ROVER: FOr RELEASE: iden ate CIA-RDP86- heat re deta nac da = 


SMe ire iT ll eelleceed 8 esd SHEP EVEL ESR eked Tne 


The Dielectric Perméabilityiixtures Near to BaTiO, in the sa ais 
Ba0-Hg0- -Ti0, ~System 


anomaly of & was observed in the case of 5 % Mol. "BadiMg0", 
but the decrease in ;ee took pluce at the same. temperature 
as for 2% Mol. At 5% Mol a heterogencous mixture apparently 
already forms. For the mixtures of the BaTiO, —_— WeTL0, - 


system the curve of the dependence of & on the temperature 
had the same shape, only the quantities of & were a little 
lower. the presence of the anomaly of € somewhat below the 
Curie temperature does not permit in this system either to 
draw-conclusions on the type of solid solution forming Hpee 
introduction of MgO into PaTiO,. There is 1 figure.and - 
1 reference. 3" 
ASSOCIATION: Institute for Semiconductors AS USSR, Leningrad 
(Institut poluprovodnikov AN SSSR, Leningrad) 


SUBMITTED: February §, 1957 


AVAILABLE: Library of Congress 


1. Barium oxide-magnesium oxide—titanium dioxide ies Ga iactrie. 


properties 2. Dielectric properties-Measurement 
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_ Sholokhova, Ye. D. 


TITLE: Non-Sei nette-Eleotrical Phase Transition: in Solid Solution in 
(dq ,Sr)(Ti,2r)05 and Na(Nb,Ta)O, Systems (Nesegnetoelektriones~ 
Adye fazovyye pérekhody v tverdykh ragtivorakh, obrazuyushchikh- 
i aya v eistemakh (Ca,Sr)(T1,2r)03 4 Na(Nb,Pa)O3 ). 
PERIODICAL: Zhurnal. Tushn. Fiz~, 1957; Vol. 27, Nr 11, pp.2528-2534 (USSE) 


ABSTRACT: fhe purpose of this work was to explain the character of these 
Bot EES ga _ phase transitions. Based on the experiments as well as on the ex-" 
. planations given you can say that in solid (Ca,Sr)(Ti,Zr)03 - 
solutions and especially in solid (ca,Sr)(Zi,0;)-solutions or- 
dinary orystallographic transitions take place and that ,neither 
calcium-titanate nor the mentioned solid solutions are anti-seignr-~- 
_ ette-electrios. The authors are of opinion that in natrium-niob- 
ate at 4809 and 640°C as well as in natrium-tantalate at 475°C, 
and in consequence of this-also in solid Na(Nb,Ta)0z -solutions 
ordinary crystallographic transitions take place. Actually the 
phase transitions at 480° and 640° in natrium-niobate displace 
into the range of lower temperatures in the case of a substitut- 
jon of a natrium ion, smaller according to its measurements , by 
the greater potassium ion. The authors conolude that natriun- 
tantalate is not a seignette-eleotric. There are 7 figures and 
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" AUTHORS: Isupov, V. As, Khomutetskiy, 0. K. 57-12-4/19 
TITLE: An Investigation of the Dielectric Polarization of the 
Cadmium Pyroniobate and of Some Solid Solutions on Its 
Basis (Dielektricheskya polyarizatsiya pironiobata kadmiya 
i nekotorykh tverdykh rastvorov na yego osnove)e 


‘PERIODICAL: Zhurnal Tekhnicheskoy Fiziki, 1957, Vol. 27, Nr 125 
, ppe 2704-2717 (USSR) - 


ABSTRACT: In this paper, the dielectric polarization of polyorystalline 
samples of cadmium pyroniobate was investigated in strong 
and in weak electric fields. Moreover, a series of systems 


of solid solutions on the basis of cadmium pyroniobate waa 
analyzed. The authors tried to establish such a system of 
solid solutions, which showed a rise of the Curie- 
temperature in comparison to the pyroniobate. An anomalous 
dependence of the dielectric polarization of the field 
strength at temperatures below the Curie-point was 
discovered. It is shown, that a partial substitution of the 


ca2*-ions in the cadmium pyroniobate by Mg"* -, S 


2+ 

r “9 

an?*-, (Na_ Bi ,)**-ions and of the Nb*-ions by V"*- 
O95 O99 
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‘ gn Investigation of the Dielectric Polarization of the 57-12-4/19 
Cadmium Pyroniobate and of Some Solid Solutions on Its Basia. 


and qi‘*-ions leads to a decrease of the Curie-temperature. 
In the case of solid solutions of sodium and magnesium-niobate 
in cadmium pyroniobate a partial substitution of the cact ma 


ions by Nat. and Me” + Lions leads to a splitting of the | 
maximum of the curve of € = f(T), which apparently is 
connected with the existence of a phase not characteristic. 
for the cadmium pyrmiobate in a certain temperature interval. 
In the case of polycrystalline samples of cadmium pyroniobate 
below the Curie-temperature and of solid solutions of 
sodium-niobate in cadmium pyroniobate in the phase with. 
lower temperature an anomalous dependence of the dielectric 
polarization on the field strength was observed. Such a 
dependence is the cause of the anomalous character of the 
temperature dependence of the complete and spontaneous 
polarization, and of the coercive force. Three possibilities 
for the explanation of the anomalous character of the 
hysteresis loops of cadmium pyroniobate are exhibited here, 
which are based on the following assumptions: The first 
possibility is based on the assumption of the existence of 
Card 2/4 two types of domains with different energies of fixation, 
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- ASSOCIATION: 
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the second possibility on the assumption of a "ferroelectri- 
city" of the cadmium pyroniobate and on the assumption, 

that under a influence of a strong electric field the 
ferroelectric phase transforms into the seignette-electric 
one. The third possibility is based on the assumption, 

that the seignette-electric phase of Ca,Wb0, » which 


exists in the absence of a strong electric field, transforms 
into the seignette-electric phase with & greater , 
spontaneous polarization on the application of a strong 
field. Each of these possibilities shows certain 
deficiencies, The following scientists collaborated in 

this investigation: Doctor of the Physical-Mathematical 
Sciences G. A. Smolenskiy, I. G. Ismailzade (X-ray 
investigations) and AI. Agranovskaya (technology of the 
production of samples). There are 13 figures, 1 table, 

and 7 references, none of which are Slavic. 


Institute for Semiconductors AN USSE, Leningrad (Institut 
poluprowodnikov AN SSSE Leningrad). 
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An Investigation of the Dielectric Polarization of the 57-12-4/19 


Cadmium Pyroniobate and of Some Solid Solutions on Its Basis. 


SUBMITTED: April 5, 1957. 
AVAILABLE: Library of Congress 
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AUTHOR «=~ SMOLENSKIY G.A,, ISUPOV.Veds,.AGRANOVSKAYA AsI., PA’ = Soh? 
oe Phase Transitions in Sei mies étte-Blectric Yojid Solutions on the Basis 


of Strontium Pyro Tantalate.° ‘ ae ar sar, ee 
- . (Wazovyyé perekhody v-gegnetoelektricheskikh tverdykh rastvoralch na. osnove 
 -pirotantalate strontsiya. Russian) 0 oe fe Ps pike. 
PERIODICAL Doklady-Akademti-:Nauk S8SR,-1957,.Vol. 133, Nr by: pp 803-805 (UassSR.) 
‘ Recedved.6/1957 © mans cso “aad ; Revienpd: 7/1957... pe bee 
ABSTRACT The solid solutions of the seignette electrica ofthis type investigated 


‘up to now are. enumerated in short. The present paper investigktes‘ather - 
_ golid solutions of seignette-electric niobates andtantdlates: and gives — 
” gome-data on the solid solutions in the following systems ¢ Brota,0, + 
ao Sr2Noz07, -SrgTag0, + Ba,Ta,0, and. $raTag0, + Cay Tag0r:s Hitherto. the san 
ple have not been investigated radiographically, but the distinct/shifting — 
‘of CURIEts temperature 18 indicative of the creation of solid solutions, in 
. limited concentration interval. ‘The samples’ were’ produced according to the 
ysual ceramic method and were annealed for: one hour at a temperature of 
480°C. An increase of the CURIK temperature of the solid solutions of 
8ro(Ta,Nb)207 was expected on t he: ocoasion of the replacement ef Ta-Lons 
- by Nbo«dows. ‘The presem paper confirms this expectation, as may be seen. 
‘from the attached diagrams of the temperature dupendence of the. dielectri- 
eo cles  * gdty-canstant of the solid. solutions in the sysiem Sr si Sd Set Ai The. 
Card 1/2 CURIS temperature increased by about 32° on the cecasta an increase of 
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ae 


tltie 3 - Hes. a : Le ee Tr ve At Bas ee 
ALL ded GH be test cats ode tak cad pili Rell Cae eee 


APPROVED FOR RELEASE: 08/10/2001 CIA-RDP86-00513R000618920002-3" 


"APPROVED FOR RELEASE: 08/10/2001 eS ROE: non tonooderteo seuss. a 


MLA abe Daren teed se ee ee esd ede BU ee ee iced se Pe bik beast POE! PSSM TERT WA MEV Fe 


POL OD EE 


AUTHOR . $MOLENSKTY G.A., ISUPOV V.A., AGRANOVSKAYA A.I., PA - 3022 

TITLE The Solid Solutions of Méetaniobate and Metatantalate of Barium in : 
Barium-Titanate which Have Seignette-Electric Properties. : 
(‘Iverdyye rastvory metaniobata i metatantalata bariya v titanate bariya, 
obladayushchiye segnetoelektricheskimi avoystvami -Russim ) 

PERIODICAL Doklady Akademii Nauk SSSR, 1957, Vol 113, Nr 5, pp 1053-1056 (U.S.S.R.) 
Received 6/1957 Reviewed 7/1957 


ABSTRACT The authors investigated various compound systems BaTiO, - Bags NbO, 
and BaTids - Bao,cTaQs with a content (of up to lo mol.-percent) of 
B&oscNb03 and Bag,-Ta0y. The polycrystalline samples with a low degree of 
open’ porosity were’ produced in the usual manner. The introduction of bari- 
um-metaniobate into the barium titanate modifies the tamperature dependence 
of € and tg 6 considerably, With a content of 1 mol.-°/9 Bag,cNbO3s theé - 
peak vanishes at Curie point and there remains only a salient point in the 
curve£ = f(T). If the Bag,-Nb0g content increases, this salient point be. 
comes less pronounced, and’ with more than 5 mol- o/ o Bao,eNbOg it vanishes 
entirely. In soild solutions a maximum of € is found to exist in the domain 
of the phase transition from the tetragonal to the orthorhombic structures 

. If the concentration of bariumpmetaniobate increases, the maxima of the cur- — 

ves € = £({T) weaker and more washed out, on which occasion they shift to- 
wards lower temperatures. The position of the maxima and of the salient 
points of the curve € = f(T) does not depend on frequency in solid solutions. 

Card 1/2 In solid solutions with a high content of barium metaniobate tg 6 changes 
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The Yolid Solution of Metaniobate and Metatantalate of Barium PA - 3082 
in Barium-Titanate which Have Seignette-lectric Properties. 


only slightly if temperature drops below llo - 120°. Analogous regular de- 
velopments are found in the system BaTi0, « BayseTaOs, but barium metatan- 
talate is less "effective" than barium metaniobate. From the temperature de- 
pendence of the dielectricity constant the points of the phase transitions 
were determined and a diagram of the phase transitions fro. the oubiec phage 
into the tetragonal pnase and from the tetragonal into the orthorhombie 
phase was constructed. In the systems BaTi0s ~ BaNbOs,5(BaTa0s, ) the barium 
pyroniobate andthe barium pyrotantalate exercise a similar effett as barium 
metaniobate and barium metatantalate. The comparatively slight dependence 
of the dielectricity constant of the investigated solid solutions on tem- 
perature and on the field strength, the lack of volatile components, as well 
as the low burning temperature make it appear probable that these solid 
solutions cam be put to technical use. 

(with 3 illustrations) 
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Smolenskiy, G. A., V.A. Isupov, A.1. Agranovskaya and Ye. D. Sholokhova, ; 

Leningrad, Institut khimii silikatov AN SSR (Institute for Silicate Chemistry, AS USSR) 
‘Polarization and Dielectric Losses in Several Solid Solutions of the First and Second 

Classes” ; : 


(Tae Physics of Dielectrica; Transactions of the All-Unton Conference on the Paysics 
of Dielectrics) Moscow, Izd-vo AN S6SR, 1955. 245 p. 3,000 coptes printed. | 


This volure publishes reports presented at the All-Union Conference on the Physics of © 
Di#lectrics, held in Duepropetrovek in August 1956, sponsored by the Ne of. 
Dielectrics” Lavorstory of the Fizicheakiy institut iment Labedeve An SSSR (Thysica 
Inatitute iment Lebedev of the AG USSR), and the Electrophysics Department pf the. 


‘Dnepropetrovekly goauderstvennyy universitet (Dnepropetroval State University). 
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AUTHOR: _Isupov, VeAe SOV/70-2-1-21/26 

TITIS: A Geometrical Criterion of the Pyrochlore Type of 
Structure (Geometricheskiy kriteriy struktury tipa 
pirokhlora) - 


PERIODICAL: Kristallografiya, 1958, Vol 3, Nr 1, pp 99-100 (USSR) 
ABSTRACT: Many compounds with formulae A' A"B.O0¢X crystallize 


with the pyrochlore type of structure. This type is 
important because cadmium pyroniobate is ferroelectric. 
The framework is made up of B206 ogtahedra sharing 


corners, X ions tetrahedrally surrounded by <A’ and 

A" ions, O ions surrounded by distorted tetrahedra of 

2B ions and 2A ions and A ions surrounded each . 

by six O and two X ions in a deformed’ cube. Tolerance - 
factors relating the ionic radii can be set up: S 


t = 0.433 (Ray + Ran + 2Ry) / (Rg + Ry) 
t, = 0.718 (Ry, + Ro) / (Ry + Ro) 


Cardl/3 
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SOV/70-3-1~21/26 
A Geometrical Criterion of the Pyrochlore Type of Structure 


ty = 0.718 (Ryn + Ro) / (Bp + Ry) 
For A5B50n compounds these reduce to: 
t= 06866 (Ry + By) / (Bg + Ro) + 
The factors t and t) are listed for such compounds 


of appropriate structure as are known. Those with © 

the pyrochlore structure fall mostly into ‘a group with ° 

“+t between 0.9% and 1.06, but for a few compounds t may 
reach 1.16. The latter are strongly polarized. For all 
pyrochlore structures ty is less thanl. It seems 


necessary, but not sufficient that ti should be between 
0.94 and 1.16 and ty and t, more than 0.78. 


There are 2 figures and 4 references,,1 of which is 
Soviet and 3 English. 
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SOV/70-3-1-21/26 
A‘Geometrical Criterion of the Pyrochlore Type of piruceure 


: Institut poluprovodnikov AN SSSR 
ad (Institute of Semiconductors of the 


Ac. Sc. USSR) 
SUBMITTED: May 13, 1957 
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48-22-3-2/50 . 


AUTHORS: Smolenskiy, G.A., Isupov, V.A., Agranovokaya, A. a 
Sholokhova, Ye. D. 


TITLE: Polarization and Dielectric Losses in Some: Solid Solutions 
of the First and Second Type. (Polyarizatsiya i dielektricheskiye 
poteri v nekotorykh tverdykh rastvorakh pervogo i veocene soda 
Theses of the Lecture. The Complete Article is Published in 
ZhtF, 1957, Nr 27, _p. 2528 and DAN SSR, 1957, Ny 443, >p. 
803 and 1053 (Tezisy doklade, Podrobnaya stat'ya opublikovana 
v ZhTF, Nr 27, p.- 2528, 1957, DAN SSSR, Nr 113, pp. 803,— 
1053 (1957) | 


PERIODICAL: - Izvestiya Akademii Nauk SSSR , Seriya Piuieheavayey 1958, 
Vol. 22, “r 3, --p. 236 (assR) 


ABSTRACT: 1) The results obtained by the snventiention of the. 
polarization and the dielectric logses of polycrystalline 
samples. of some solid solutions of: the first and second type 
are given in the lecture. 

2) The results obtained by the iivesticdtion of the systens 


Card 1/2 of solid solutions (Sr, Ca)(Ti, Zr)0, are given. 
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Polarization and Dielectric Losses in Some Solid Solutions of the First 
and Second Type. Theses of the Lecture. The Complete Article is Published 
in ZhTF, 1957, “xr 27, p- 2528 and DAN USSR, 1957» Ny 113, pp. 803 and 1053 


3) The syatem of the solid solutions BaTiO, LaAl0, was 


investigated. 
4) Solid solutions of the first type: (Sr, Ca)Ta,07, 


(Sr, Ba),Ta,0,, Sr, (Ta, Nb) 20, were investigated on the 


basis of strontium-pyrotantalate. 

. 5) The results obtained by the provisional investigation: of the. 
solid solutions of the second type are given: BaTi0,— 
BaTa,0¢ and BaTi0, BaNb,0¢.- 


ASSOCIATION: Institut khimii silikatov Akademii nauk SSSR (Institute of 
the Chemistry of Silicates, AS USSR) 


1. Crystals--Polarization 2. Alloys--Dielectric properties. 
Cara 2/2 ra We 
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, 24(3) 
"AUTHOR: Isupov, V. A. $0V/48~22~12-24/33 
« TITLE: On Phase Transitions in Solid Solutions of Sodium Tantalate 


in Sodium Niobate (Fazovyye parekhody v tverdykh rastvorakh 
tantalata natriya v niobate natriya) 


PERIODICAL: Izvestiya Akademii nauk SSSR. Seriya fisdohoakayay 1998) 
Vol 22, Nr 12, pp 1504 - 1507 (USSR) 


ABSTRACT: The present paper investigates the pliase transitions in the 
system of solid Na (Nb, Ta), solutions by studying the: 


temperature dependence of dielectric polarization. The samples 
were produced by the usual ceramic process from previously 
synthesized pas and NaTa0,. The sintering temperature was 


from 1280 to 1480°. It was established that: the high~temper- 
ature phase transitions from the cubic into the tetragonal 
symmetry virtually take place in Natho, and HaTa0, at the. 


same temperatures. The differences of the Curie (yuri) 
temperature in potassium (or lead) niobate and tantalate are, 
however, quite considerable. The small differences of 
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On Phase Transitions in Solid Solutions of Sodium SOV /48-22-12-24/33 
Tantalate in Sodium Niobate 


temperature observed during the mentioned phase transitions 
can, therefore, apparently be explained by their similarity 
with the "shrinkage transitions" (perekhody smyatiya). The 
same can also be said of the phase transition from the tetra- 
gonal into the pseudo-tetragonal (orthorhombic) symmetry. This 


is observed in NaNbO, and NaTa0, at 500° and 580°. This © 


explanation is also valid for the transition of NaTad, at 


480°. Under 480° it is a quasi-ferroslectric in -so far aa 
antiparallel and parallel ionic displacenents (Ref 11). oan be 
observed in NaTad, at roon temperature. From the phase diagran 


(Fig 4) may be observed that NaTad, 49 an anti-piezoelectric 


only at very low temperatures. The existence of a dielectric 
hysteresis loop in all investigated compositions including 
NaNbO, (except NaTad 3) at ~190° nllows the supposition 


that oe possess a a situaasaety polarized, probably ferro- 
electric, phase at low temperatures. The disappearance of the 
Card 2/3 & maximum, which corresponds to the antipiezoelectric 
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. On Phase Transitions in Solid Solutions of Sodium aa 
Tantalate in Sodium Niobate , 


transition, as well as the increase of the low-temperature E 
maximum, can be explained either by a ni&rrow: ‘range of non- 
solubility at 0.5< #< 0.6 or by a defective structure on - 
account of a too low sintering temperature. Both explanations, 
however, are questionable. The author thanks -G. A. Smolenskiy 
for his direction and A. I. Agranovskaya for helping. prepare 


the samples, There are 4 figures and 13: references, 5 of which 
are Boyest- 


ASSOCIATION: Institut poluprovodnikov Akademii nauk SSSR (Inetitute 4 for 
Semiconductors of the Academy of Sciences, USSR) 
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SOV/57-2B-10-8/40 
rmolenskiy, G. A., Agranovokeya, 4. I., Tiopov, S. Ney isupov, 
Vv. he joel 
New Perrostectric Subatances of a Complex Gomposition (Novyye 
segnatoelektriki slozhnogo scostava) 


ve 5+ aot aes sn a 
IT. PooFe NbO, and Pb YDNbO, Cis Pbo¥e NbO, 1 Pb ¢bNbO; ) 


Zhurnal tekhnicheskoy fizikigVol 28, Nr 10, pp 2152-2153 (USSR) 


This paper covers an account of the synthetic production of 
polycrystalline samples of Pb Fe?*NbO, and Po,, YoNdO, . They were 
synthetized by a reaction in solid phase according to conven- 


tional ibaa ces puke: methods. The Po.,FeNbO, samples were 
sintered at 950° C, the Pb, 7 YONDO, at 900° C. It was establisned 


by x-ray structural analyses that the compounds produced have a 
perovskite-structure, the niobium-, ytterbium-, and iron ions 
occupying octahedric positions. The dielectric constant of 

Pb oFeNnbO, Samples passes through a maximum at 112°C. Pronounced 


dielectric hysteresis loops are found at room temperature. Hence 
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New Ferroelectric Substances of a Comolex Composition, S0V/57-@8-10-8/40 
é 3+ : 
II. PboFe NbO, and Pb, YDNbO, 


Pb,Fe**NbO, is a ferroelectric substance. The maximum of the - 
dielectric constant of Pb,YbNbO,, which is small, is found at: a 


much higher value, at 280°C. The curve € « f(T) exhibits a kink 
near 240 C. tg © equals 0.93 at room temperature and a frequency 
of 1 key. It quickly incr-ases nai heating, passing through a not 
very deep minimum at about 240°C, and increasing again hence- 
forth. The dielectric constant versus temperature function 
typicel of antiferroelectric substances, the ansence of a. 
hysteresis loop and the sufficiently smali geometric criterion t 
(t + 0.33) substantiate the assumption that Po,,FDNbDO, is an 


antirerroelectric substance. There are 1 figure and ¥ references, 
5, 


2 of which are Soviet. 


SUBMITTED: May 8, 13958 
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New Ferroelectric Suostances of a Complex Compositiony. SOV/57-28-10-8/40 
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ay eleanor y: Phas Poeyahoys Vv, I. _ 80V/57- 28-10-12/40 
TITLE: Dielectric Polarization and the Piezoelectric Properties 
of Ferroelectric Solid Solutions of Calcium-, Strontiun- 
and Barium Metaniobates in Lead Metaniobate (Dielektricheskaya 
polyarizatsiya i p'yezoelektricheskiye svoystva segneto- 
elektricheskikh tverdykh rastvorov metaniobatov kal'tsiya, 
strontsiya i bariya v metaniobate svintsa) 


PERIODICAL: Zhurnal tekhnicheskoy fiziki,Vol 28,Nr 10, 
pp 2175 - 2185 (USSR) 


ABSTRACT: This is an investigation of the dependence of. the Curie- 
temperature of polycrystelline samples of solid solutions 
of calcium metaniobates in lead metaniovate upon the 
content of calcium metaniobate. The authors used samples 
of the system lead metaniobate - barium-metaniobate - 
strontium metaniobate (which were produced for the work | 
covered by reference 5, that paper also presenting a 
description of the method of production). Sunmary: 1) 
Solid solutions of calcium metaniobate in lead metaniobate 

Card 1/3 are produced at a content of CaNb,0¢ of not less than 
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’ Dielectric Polarization and' the Piezoelectric Properties SO0V¥/57-28-10-12/40 
of Ferroelectric Solid Solutions of Calcium-, Strontium- and Barium 
Metaniobates in Lead Metaniobate 


40 molar %. The Curie-point of thease solid sclutions 
decreases in the range of 0-20% of calcium meteniobate 
content, whereas it remains constant in the range of 
20-40% of calcium metaniohate, The dielectric constant 
of the solid solutions in question is relatively small. 
2) The degree of spontaneous polsrization exhibited by 
polycrystalline samples of some solid solutions is very 
high as compared to that of polycrystalline samples 
of barium titanete, indicating a pronounced tendency 
of lead metaniobate towards spontaneous polarization. 
When measurements were conducted with samples of a 
40% content ofBaNb O¢ a value of the spontaneous polarization 
of 21 micro—Couloné/Sn2 was obtained. 3) The curves of the 
temperature dependence of the resonance frequency of 
solid solutions of strontium metaniobate in lead meta- 
niobate exhibit a kink at negative temperatures. The 
maxima of the characteristics of the piezoelectric pro-— 
; perties of the mixtures in question are found in the 
Card 2/3 vicinity of this temperature. 4) The solid solutions 
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“Dielectric Polarization and the Piezoelectric Properties SOV/57-28-10-12/40 
of Ferroelec:ric Solid Solutions of Calcium-, Strontium- and Barium 
Metaniobates in Lead Metaniobate 


of barium and strontium metaniobdate exhibit high piezo- 
electric properties, Several of the piesoolectric 
characteristics of a number of mixtures are stable in a 
wide temperature range. There are 9 figures and 9 refer- 
ences, 7 of which are Soviet, 


SUBMITTED ; May 10, 1958 
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(KL, 49-59, 137) 
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Dielectric polarization and piezoelectric properties of sone 
seignettoelectric solid solutions made from sodium niobate... 
Fiz. tver. tela 1 no.6:929-934 Je '59. (MIRA 12:10) 


1. Institut poluprovednikey AN SSSR, Leningrad. 
(Sodium niobate) Ferroelectric substances) 
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AUTHORS: - §molenskiy, G. A., Isupov, Vs Ae, Agranovskaya, A- I. 
‘Tne steerer 


TITLE: _ Ferroelectric Solid Solutions of Substitution With 
Subtraction 


PERIODICAL: Fizika tverdogo tela, 1959, Vol 1, Nr 10, 
pp 1573 - 1562 (USSR) 


ABSTRACT: In order to complement publications by many Western authors 
and the Soviet scientists Skanavi and Ksendzov, the authors 
studied the: @erroelectric properties of the following systems: 
BaTiO, -Bay _NbOz5 BaTi0,-Ba, .Ta0,;BaTi0,-Lay/,Tt0, ;Batis- 


=Ba0sNi0; : BaTid,-W0, 5 BaTi0,-Ba0shl0, <5 BaTiO, -NaTi0, + 


The samples were prepared by the usual ceramic methods. For 
burning temperatures of the samples see table 1. The temper-. 
ature dependence of the €- and ¢gé-values for the individual . 
systems is grapiically illustrated in figures 1,254, 9s 6 and 
10. Figure 3 shows the temperature dependence of phase trans- 
formations occurring,in the solid solutions of the systems 
BaTid,-La / Ti0. and BaTi0,-LaAl0O,. The temperature dependence 
Card 1/3 a ae, 3 3 | 
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. Ferreelectric Solid Solutions of Substitution - 800/181-1-10-12/21 
With Subtraction : i 


of the specific elongation of the solid solutions of Loe 
BaTiO, -Bay 5 “M0, is depicted in figure 8. Figure 7 repre- 


sents the dielectric hysteresis loops of the solid solution 
of the system BaTi0,-Bay 5 HbO, as dependent on the BalibO, . 


content. Figure 9: temperature dependenoa of the dielectric 
constant of the solid solutions of the systen BaTiO, ~Bay ,ubO, 
as dependent on the Bay ,NbO, concentration. Final digest: 1). 
The ferroelectric solid solutions of substitution with sub- 
traction may be divided into two groups: a) In the first ‘group 
the maximum of the dielectric constant at the Curie point : 

is retained even if the solid solution contains a high per- 
centage of the second component. b) The maximum of the di-. 
electric constant of the second group is suppressed already 
by a small percentage of the second component. The first group 
includes the solid solutions of bag /,T10, in BaTi0,, whereas 


the solid solutions of Bay ,NbO;, Bay ,a0,, and BaOsKio 
Card 2/3 in Batio, belong to the second group. 2) The properties | 
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Ferroelectric Solid Solutiona of Substitution Ban/IE; 1-10- 12/21 
With Subtraction 


ASSOCIATION: 


SUBMITTED: 


Gara 3/3 


of the solid solutions (second group) of eobatatation with: 
subtraction may be explained by. the perturbing effect of 
electrons and holes located near the vacancies of the crystal 
lattice. The first report_on. this investigation was delivered: 
at the All-Union Conference.on Ferroelectricity held at | 
Rostov-na-Donu in 1957..The Soviet scientists Yu. N. Venevt- 
sev, A..F. Ioffe, Devyatkova, and Stil'bans are quoted in 
this article, There are 10 figures, 1 table, and 9 references, 
4 of which are Soviet. 


Institut poluprovodnikov AN SSSR, Leningrad (Institute for 


Semiconductors. of. the 4S USSR,: Leningrad) 


ye 


August 18, 1958 
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Isupov, V.A. ial ae 


| naan Oana oe 
Phase Transitions Involving Puckering. 


PERIODICAL: Kristallografiya, 1959, Vol 4, Wr 4,: PP 603-608 (ussR) 
ABSTRACT: The nature of the phase transitions: in CaTio,, zirconates , 


Cardl1/2 


stannates, calcium and strontium cerates,, etc. is. discussed.: 
The possible distributions of electric moments of. pseudo- 
cubic unit cells below the transition temperatures are 
examined, distinctions being made between. puckering phase 
transitions and ferroelectric transitions. Many examples 
of actual substances are considered and analysed in their 
packing and it is found essential to ‘distinguish between 
ferroelectric, antiferroelectric and ferrielectric ; 
transitions and puckering transitions. The latter can lead 
to a different distribution of the electric moments of. 
pseudo-cubic unit cells. It should also be noted that 
phase transitions, known usually as ferro~- or antiferro- 
electric, may in fact be intermediate between ferro- or 
antiferroelectric and puckering transitions. Puckering 
transitions were defined by Francombe and Lewis (Ref 11) 


ay EY pete 


APPROVED FOR RELEASE: 08/10/2001 CIA-RDP86-00513R000618920002-3" 


CIA-RDP86-00513R000618920002-3 


- i ipB 5 Pais 


"APPROVED FOR RELEASE: 08/10/2001 
SEL Meae Sie lial AN sures aeL eo Dees TA TSR SSE etd 


‘Phase Transitions Involving Puckering Je SONS 70m bah 23/34 
and occur in the. (Na, K)NbO,, (Na, Phy 5)NbO, and 
(Na,Gdo 5)NbO, solid solutions. te : 


New data on Sr,Ta20. are given. There are 4 figures. 
are Soviet, 5 English, 


+ 


There are 17 references, of which 8: 
1 Rumanian and 3 international. 
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86444 
: 3/18! 0/02/01 /032/042 : 
24,7800 (1036, 142 HEX) 3006/8060 od 
~ AUTHORS: gmol.enskiy, G+ A., Ieupovy Ve Aey Agranovskayay A. Ie, and 
Popov, S- N. : pees 


TITLE: Ferroelectrics With Blurred Phase Transitions : 


PERIODICAL: Fizika tverdogo tela, 1960, Vol. 2, Now. 11 PRs 2906-2918 
mEXT; This is the reproduction of 8 lecture delivered at the All-Union — 
Gonference on Ferroelectricity which took place in Moscow in January; 1960. 

A report was made on studies conducted on polycrystalline specimens of 
ferroelectrics with blurred phase traneition and belonging to the two. 
syatems Pb (Meas NP an)os - Pb(Wiyp, O23) and Ba(Nb, Ta) 9% - Sr (Nb, T2) 5%" t 


These ferroelectrics exhibit & relaxation polarization in: the region of 
phase transition. The technique of the specimen preparation has already 
been described by A. I. Agranovskay& (Ref. 6), and the method of measuré- 
ment in Ref. 2- Investigation results are dllustrated in diagrams and are 
discussed in great detail. Fig: 4 shows & and tan§ as functions of 
temperature for Pb (Ni, Nb) )03 in weak fields at frequencies between 1 and 
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86444 
Ferroelectrics With Blurred Phase Transitions 9/181 /60/002/011/032/042 
: B006/B060 : 


1500 ke. Both curve groups exhibit a maximum between -150 and -100°C; the | 
precise position and height of which is somewhat frequency-dependent.: The . 
maximum loss angle is the larger the higher the frequency. Fig. 2 shows 

the temperature dependence of & and tan§ on Pb(MB4p, 1D, 4)0, in weak fields 


at frequencies between 0.4 and 4500 ke. This compound as well exhibits: ; 
loss angle maxima, lying between -50 and 0°C and which are the higher, the 
higher the frequency. The €~maxima (between 9000 and 12000) are the higher, 
the lower the frequency. At 0.4, 1, and 45 ke they still lie at negative. - 
temperatures, but already at positive ones at 450, 1500, and 4500 kc. The 
ascending part of the e(t) curves is frequency dependent, but not so the 
dropping part. Figs. 3 and 4 show oscillograms of the hysteresis loops of | 
these two compounds at -90 and ~196°C, respectively, taken at varying ~ : 
electric field strengths (Boos = 20 kv/em and 60 kv/om). Fig. 5 shows the 


temperature dependence of total polarization on Pb (Me 1p, Nbz)3 Oz, 
Pb(Niz3Nbyjz)0,, and solid solutions xPb (Mg, NRO, + (1-x)Pb(Ni,, Nb./3)035 


the x-values being given near the curves. Fig. 6 shows, for these speci- 
mens, the spontaneous polarization as a temperature function, Fig. 7 the 
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Ferroelectrics With Blurred Phase Transitions fs fsfor/ov foxes 
BO06 /BO6 


temperature dependence of the resonance frequencies of radial ‘vibrations, | 
of the elasticity and piezoelectric modulus, and Fig. & the temperature 
dependence of the linear expansion coefficient. Fig. 9’again shows € and 
tan§ as a temperature function for the solid solutions (like Fig. 5), the 
numbers near the ourves again denoting x. Fig. 10 illustrates the relative 
change in the specimen lengths (solid solutions) as a. temperature function 
for different x and Fig. 11 € and tan§ as a function of temperature for 
solid Ba, 55% Q 15 (Nb, Ta, ay) 9% solutions. Fig. 13 shows the same for 


Ba(Ti 782, 3); . It ine concluded from the results obtained that the blur-: + 


red phase transitions observable in a large group of ferroelectrics can be. 
explained by the submicro-inhomogeneous structure of these substances. The 
relaxation polarization is believed to be due to a shift of the domain. 
boundaries in weak fields. G. A. Skanavi, V. A. Bokov, I. Ye. Myl '‘nikova, 
S. M. Ariya, V. Ya. Fritsberg, E. Zh. Freydenfel'a, and Ya.Ya. Kruohan 

are mentioned. Theré are 13 figures and 16 Soviet references. 


ASSOCIATION: Institut poluprovodnikov. AN SSSR Leningrad (Institute of | 
Semiconductors of the AS USSR, Leningrad) 
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AUTHORS:  Smolenskiy, G. A., TELA ee Oo Agranovakaya, ae es 
and Kraynik, N. WN. o 


TITLE: _ New Ferroelectrics of a Complicated ect IV 


PERIODICAL: Fizika tverdogo tela, 1960, Vol. 2, No. 11, pp. 2982-2985 


TEXT: This is a report on the discovery of new perovskite-t: pe ferro- 
electrics, which may be described by the empirical formulas - Bip, 5M ay 
67 


and [Bi 5k 0. 5] T105- The Curie temperatures of these compounds are 320 


and 380°C, respectively. The compounds were prepared by mixing the initial 


substances Bin0;; Ti0,; K 20x. and Na 200, in a stoichiometric ratio, and 


by sintering them in the air at 1120-1140 (Bi-Na) and 1060°C (Bi-K) for 

an half an hour to two hours. The perovskite structure of the compounds 
thus obtained was established by X-rays. The parameters of the elementary 
cells of the two compounds were found to be a = 3,88 and 3.94 A, 
respectively. In the said compounds, the authors determined £, tan§ , 
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New Ferroelectrics of a Complicated 5/181/60/002/011/042/042 
Composition. IV BO06/BO60 ie 


the relative longitudinal expansion Alf. and the coefficient of: linear 
expansion & as temperature functions. Results are. shown in Figs. 1 and: 

2, A study of polarization revealed that sodium bismuth titanate has a. 
well-shaped almost rectangular hysteresis loop, whereas that of potassium — 
bismuth titanate ig far from saturation. The first mentioned compound has . 
at 116°C a spontaneous polarization of 8.0 -coul/cm and a coercive force : 
of 14 kv/om. It was further established that also [Mag sbi 5] 2x05 


and [K, 5Bio 5 | 2205 have a perovskite-type. crystallization. There are 2 
figures and 18 references: 15 Soviet, 1 US, and 2 British. 


ASSOCIATION: Institut poluprovodnikov AN SSSR, Leningrad (Institute of 
Semiconductors of the AS USSR, Leningrad) 


SUBMITTED: § June 30, 1960 
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AUTHORS: Isupov, V. Ae, Agranovskayay A» I., and Xbuchua, N. P. = 
enero an nae, 


' TITLE: Some Physical Properties of Pisnodheotri Mian resronicaia! ; 
and Lead Ferrotantalate + 


PERIODICAL: Izvestiya Akademii nauk ‘SSSR. Seriya fiztoheskaya, 19605 
. Vol. 24, No. 10, pp. .1271- 1274, : 


TEXT; The authors studied some physical properties of! PopFeNtbOg (Ref. 3): 
and PbhoFeTa0¢ (Ref . 4). The samples were produced by the ceramic process, . 
Fig. 1 gives the temperature dependence of € and tan’ at a frequency of 
1 kilocycle. It may be seen that lead ferroniobate in weak fields shows a- 
maximum at 110°C and lead ferrotantalate at -25°C. These maxima correspond 
to the dielectric phase transitions. Below the Curie point, the dielectric 
polarization of the two compounds is a non-linear function of the electria 
field strength (cf. Fig. 2). At temperatures near the temperature of the 

' &-maxima, the curves Al/l = f(T) exhibit distinctly marked peaks which 
are related to the piezoelectric phase transitions (ef, Fig. 3) 6 At equal 
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Some Physical Properties of Piezoelectric s/os/60/024/010/024/053. 
Lead Ferroniobate and Lead Ferrotantalate BO13/B063 


temperatures, the coefficients of linear expansion attain minima. The 
authors' studies proved the existence of PbhoFeNb0¢ and: PooFeTad¢ with a 
structure of the perovskite type and piezoelectric properties. The 
spontaneous polarization of polycrystalline samples of’ these compounds! is: 
obviously less than that of barium titanate. Lead ferroniobate and lead 
ferrotantalate have also a positive volume electrostriction. Unlike barium 
titanate, they exhibit no low-temperature phase transitions, at least’ not - 
down to -1909C. The piezoelectric modulus dz, of polycrystalline samples _ 
of lead ferroniobate is very similar to that of BaTiQz, Their electrical : 
conductivity is much higher than that of BaTiOz. Samples of lead ferro- 
niobate exhibit a high susceptibility. The authors thank G, A. Smolenskiy : 
for his interest in the work. The present paper was read at the Thir 
Conference on Piezoelec » Which took place in Moscow from January 

25 to 30, 1960. There are 3 figures and 5 Soviet references. 
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AUTHORS : Smolenskiy, G. A., Ieupov, Vs As, and Agranovskaya, A. I. 


‘TITLE: Laminated ferroelectrics of the oxygen-octahedron type 
PERIODICAL: Fizika tverdogo tela, v. 3, noe 3, 1961, 895-901 


TEXT: “Th an earlier paper (Ref. 1: FIT, a 1, 169, 1959), the authors have 
uttered: ‘the | “opinion that pig pares of ‘the general cae ABI,B 90 9 


(A « cect » $r e+ pact, Pb” Biot; B= nif, not, Ta? ny. have ferroelectric 


properties. Now they Epes on tis proof of these properties and the 
manufacture of the new group of ferrosLectrios. In the lattice of these 
compounds, pexovskite-type layers (AB 2)? “ consisting of BO. octahedra 


alternate with {a, 0,)2+| , layers. Such crystals have. face-centered, 


orthorhombic unit cells which, in first approximation, are considered to be 
body-centered tetragonal cells. The specimens (8-10 mm diameter, 0.5-2 mm 
thickness) were made of powdered oxides or salts of the corresponding . ne tale 
Pho, Src0;, BaC0;, Bi 20s trade-marked "Yaa" (pro analysi), Caco,, Ti0, ra 
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_‘trade-marked "y" (pure), Nb 205 (containing Nd 99.4%, Ta 0.2%, Fe 0.06%, ; 
Si 0.04%), and Tar0. (T10,< 0.25%, Fe,0, 0. 18%). The specimens were prea-. 


sed from the powder mixtures, heated to 700°C (for 4 hr) in air, again 
powdered and heated to temperatures which are listed in Table 1 (holding 
time: ihr). The losses in weight (in lead and bismuth oxides) are given: — 
in %. The X-ray structural analysis was carried out by I. G. Ismailzade. — 
The temperature dependence of the initial values of & for some of the 
compounds is shown in Figs. 2 and 3; the course of é('f) on heating and | 


cooling is shown for PbBi ,Nbj0q- tan 5 of these compounds at 1 ke ane: yoou 


temperature was equal to 0.01. It is seen that some compounds show a 
monotonic increase of &€ without an extremm,while other compounds have Geved 
‘or sharp maxima. The highest value of &€ is reached by BaBi 434015: Fig. 4 


shows the temperature dependence of & and tan 6 of the solid: solutions 


(Pb, _ Ba) Bi, N50, at 1 ke, and of the compound BaBi giiba0g at 1 ke (contin- 


uous line) and 450 ke (broken line). The figures beside the curves are 
the values of x. Fig. 5 shows the x-dependence of the temperature at which 
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ie Ba, )Bi, Nb,0, at ike (1) and 450 ke (2), and | 
for. (Pb, oP x) Bt, Nby09 at. 500. ke (3). ‘The. chemioal composition (1). and the | 


Gen cetacean: of the phase transition (2) of niobates (a), tantalates (b);, ‘a Fe 
and titanates (c) studied are listed in Tables 2 and 3. It may be seen that ovo 4 
all compounds of the new group of ferroelectrics have a comparatively high | " 
phase-transition. temperature. This fact is attributed to the: presence | of = 


piet jonas Concerning the selection of the ions A and B, it ie necessary 
to follow the instruction given in Ref. 8 (c. A. Smolenskiy and A. Ie i: 
Agranovakaya, FIT, I, 10, 1562, 1959) for the er aes of such terres 


-eleotrics.. The fact that the radii of the, ions a? * and pit vary conaider-_ aes 
«ably is held ‘responsible for the disturbance’ of the arrangement of the. da- :_ 
tions forming the compound CaBi,Nb, 9 in several compounds with a laminated. 


‘atructure. This explains the width of the phase transition (blurredness) 
‘and the occurrence of relaxation polarization in BaBl gilt ,0g. There are : 


_§ figures, 3 tables, and 8 references: 7 Soviet-bloc and 1 non-Soviet-bloc~ : 


' € reaches» 4te maximum for (Pb 
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*_ AUTHORS: cesienukiyy Gs Av3 Taupots Ys A. Kraynik, Ne Ne, and 
xe Agranovskaya, A. I. i 


TITLE: Coexistence of the ferroelectris and ferrimagnetic states 


PERIODICAL: Akademiya nauk SSSR. Tzvestiya. Seriya fizicheskayas 
v. 25, now tts 1961, 4333-1339 


pEXT; This paper was read at the Conference on ferromagnetisn and anti- 


ferromagnetism in Leningrad, May 5-115 The authors studied substances 
having both ferroelectric and ferromagne rromagne+ic properties. 
Among. the crystals o far only the per : structures jnelude 
a greater number Oo and substances wil c ordering» 

a definite co n of ions 


arise. 

polarizability> In per m may ve 
achieved by 4 certain ordering solid 
solutions. The latter are assume 
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(1 = x)A'B'0, - XA"By 539 50 where the first compound: is antiferro- 
magnetic and the second paramagnetic. x denotes the poncentration of the 


second component (mole per cent). The saturation magnatic moment of one 
ABO, unit is calculated under the assumption that the exchange interaction. 


within the B sublattices may be neglected: Tt was found a8 
n, = 0.5(my - B57) 20.5 4{m'(1 - x) +m'x ||) -£(k,1)| ~m' (1+ x) {1 ~B(K:) > y 
my and Mrz are the magnetic moments of sublattices 1, if, respectively 

m? and nm the moments of the ions Bt and B", ky and Ky the: contributions 
of nonmagnetic jons to the overall ion number in the sublattices t and IT; 


2 6k? - 5° is the probability that a magnetic jon in one of the. 
not more than one nearest neighbor among the magnetic ions 
idere a ky «Q and ky *% In 
lid solution be : 
~ xPo(MB, /24 4/2 which was obtained by sintering 


X-ray phase analyses were carried cut by 
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M. F. Bryzhina» At x concentrations of between O and 0.88, the solid 
golution was ferroelectric. A dielectric hysteresis loop was observed | 
at the temperature of ferroelectric phase transformation. At concentra- 
tions above 0.88, the golid solution proved to be antiferroelectrice 
Fig. 3 shows the magnetics moment of the solid solution at x 20.3 plotted 
against magnetic field strength. The spontaneous monent @, was 


determined from these curves by means of the relation m =m,.+%H- A 


“range” rather than 4 "point" of phase conversion ¥a8 observed. The - 
exchange interaction energy» and consequently also the Curie temperature, 


Py are proportional to the number of interacting Fe-O-Fe pairs per Nactive” | 
iron ion. In perovskite, this number of interactions is nt 
n(kysk yy) 4 -k,) [1 ~E(k, pO - KD ~2(k4) |: Tne number of magnetic ) 


ions participating in ferrimagnetism is N 20.5 (4 Ki ~#(k, 2) 
- (1 - ky) { -£(«,)]}- The curse temperature can be calculated from 
ag nikyXTI F ; 
. ——_—_—_—e—o— @ . 
these relations: Oy(K pk ry x @,(010)s where @,,(0+0) is the - 
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Neel temperature of the substance containing no nonmagnetic ions. ig 
Experimental and theoretical results agree well. The calculated magnetic 
moment is too high, which indicates that the magnetic ordering of the 
ions igs not complete, There are 4 figures, 1 table, and 9 references: | 
4 Soviet and 5 non-Soviet. The three most reoent references: to English-~ 
language publications read as follows: Orgel L. E., J. Chem. Sec., 

no. 12, 3815 (1959); Gilleo M. Ac, J. Phys. Chem, Solids, 13, 33 (1960); 
oe H. et al., Bull. Amer. Phys. Soc., ser. II, 5, now t,part 1, 57 
1960). : 
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PITLEs The causes of she gmeared-out phase transition and of the 
- relaxation-type character of the dielectric constant in. |: 
certain .’ferroslectrics , — : ee 


‘ 


ped 


dent and at the Curie point, where Ew Ea) woe 


EXT Ferroelectrics, with a: ssiegpdcout piste transition are charadtar~ |. fi 
.. the positions of the maxima of £(T) and °F 
tan 6 = f(T) are frequency-depen : ee 
the spontaneous polarization decreases but does not vanish’ ~ as it does -: 
with ordinary ferroelectrics. The author discusses most of the material | 
published in recent years on these ferroelectrics and tries to explain ~ 
_the peculiarities observed. The smeared-out, phase transition, i.e. the .: 3 
presence of 8 Curie range instead of a point, ‘can. be explained by micro-' . 


{nhomogene fluctuations in the ionic : 


b In the case of solid solutions, also 
ion segregation has to be taken. into account. Any ordering reduces the: .. | 
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“© AUPHORS: Isupovy V. Ae, and Skubitskiy, V. N. 


‘ TITLE: - Elastic and: piezoelectrical properties of. cadmiua 
Ves ; : pyroniobate in strong electric fields 


i elas Fizike tverdogo tela, v. 5, nov 3, 1965; 957- 959 


Y pEXT: -Ca,Nb,, 0, is the only ferroelectric known at present with 
i pyrochlorine- Structure. It has already been found that the ¢ -maximun 


“at ~80 - -90° C does not correspond to a Curie point but to a phase 
transition (cubic at room temperature, pseudocubic below this). 


Furthermore, ¢(T) displays inflection points at -68, -47, and 12° ce 
To test the reality of these phase transitions the elastic and i ie ots 
piezoelectrical properties of disc single crystals were determined by 
Mason's dynamic method with a constant displacement field E applied to 

- the specimen. At E=0 the (2) maximum was between -84 and -97°C. At. 


the temperature @, (10 - 12° above the temperature maximum 0, of <()) 
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“the curves had a step. At the ¢(@)-maximunm the s(1) curves have a sharp |. 
minimum (of. Pig. 1; 8 is Young's modulus). When E ig raised from 1 eee 
cto 9 kv/om the depth of the a(t) troogh decreases and then increases - feed 

. again; with rising #, Sin shifts to lower temperatures, at E=18.5 kv/en ee 


"this shift causes an infleotion: point. This mininum is connected with’ 


“* the low-temperature (118°C) field dependence ‘of the dielectric Bae: glee 
hysteresis. At lower fields (22 kv/cem)the hysteresis looks like that: © 
of a ferroelectric, at ~44 kv/om the rate of polarization rise increases,.. 
and at 60 kv/em a second saturation may be observed. ~The s(T) minimum : 

-may thus be brought into relation with a transition from a state with |. 


low to ‘one with high spontaneous polarization. The piezomodulus a3, at 
“Es1 kv/om and -150°C, is -0.35+10°°CGSE; near 9, it is -1.2-10°°ccsE. 
There are 2 figures. a 
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‘AUTHORS:  Isupov, Via... Agranovskaya, A Bryzhina, M. he 


. TITLE: Crystallochemical characteristics: and certain physical. 
: ' " properties of compounds: with: the’ structure < EBs 
hexagonal tungsten oxygen bronzes 


- PERIODICAL: Kristallografiya, v.8,.noi1, 1963, 108-120 Hh 


“TEXT: In the perovskite structure there are canals of square: 
cross~section, iin the tetragonal’ potassium tungsten bronzes canals: 
' of tetragonal and pentagonal cross-section and in the hexagonal — 
' yubidium tungsten bronzes large canals of hexagonal. ‘cross-section. 
In each case the carcase is made up of linked W06 octahedra.” 

In the latter structure the alkali ions (A) are: 12-coordinated by 
oxygen at a distance. p,. 6-coordinated by oxygen at a distance g 
| and 2-coordinated by other A ions, This-gives. a; total ; % 

:- coordination of 20, ‘These three conditions demand that. ‘the. 
A ions should have radii 1.732 Ro, 1.449 Ro and 1,414 Rg . so - 
. these conditions cannot be satisfied simul taneously except: by a: 
' reformable ion, To enter into this structure an A ion must be. 
sufficiently big, must be sufficiently deformable and must. not | 
be highly charged. thes following ai bia have been found} | 
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"SOURCE: Fizika everdogo tela, ve 6, no. 3, 196, 7 190-198 


TOPIC TAGS: ferroelectric, phase transition, solid solution, vogara law, diclec~' 


tric polerdsecsen) crystal lattice structures 


" ABSTRACT: The mathors' study stems fron leck of euromasbton’ ‘on the effect of: 
diffusion of phase transitions on ferroelectric properties and froia disagreemant — 

| concerning the causes of the relaxation mature of dielectric. polarization F 
. observed in ferroelectrics with diffused phase transitions. While investigating - 
., the dielectric properties and crystal structure in the system Nag Big, gt 40, == 
ies the authors discovered a number of relationships. “Their: studies confirma: - 


‘the view that the diffusion-of ferroelectric phase transitions declines wath 
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4 Snerease in spontaneous polarization and spontaneous deformation of the solid, : i} 
‘solutions, At room temperature, the boundary between rhombohedral and tetragonal — . 
‘phases lies in the region of 0=10% PoTi03. The dependence of unit-cell voluns on: 


‘ component concentrations deviates considerably from the Vegard lav. The-Curie | 
- point. of the examined solid solutions depends in nonlinear fashion on the concane 
"| trabion of FoTi0,, reaching e minimm at a content of about 10 mol/%. Orige arte | «. 
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of the Curie temperature with position, and it is to these that the diffuseness of 
the phase transition is assumed to be due. The concepts of domainoid and negative 
domainoid are introduced: 3a domainoid is a region of spontancous polarization sur~ 
rounded by unpolarized material (in contrast to a domain, which is surrounded by: po~ 
larized material), and 3 negative domainoid is an unpolarized region surrounded by 
polarized material. As the crystal is cooled from above the Curie region, domainoids 
first appear. These increase in number and size, and finally, py coalescing and sur 
rounding each other, they give rise to domains. The domains, however, contain nega~ 
tive domainoids. Thus, over a wide range of temperature, domainoids (positive and 
negative) are present which are near their Curie temperature, and which therefore 
give rise to relaxation phenomena. Moreover, the boundary between two domains will 
tend to pass through a maximum number of negative domainoids. This not only “favors 


relaxation phenomena 4nvolving domain wall movement, but also accounts for. the ab- a a 
normally thick domain walls sometimes observed (V.A.Bokov and I.Ye.My*2 'nikova Fini 


ka tverdogo tela, 3,841,1961) - Some piezoelectric and optical properties of PbMgy/a- | 
Nb2/303 reported by G.A.Smolenskiy, V.A. Isupov, A, L.Agranovekaya and 8,N.Popov | Berk 
(Fizika tverdogo tela ,2,2906,1960) and by V.A.Bokov, and 1.Yo.My#1 nikova (loc.cit.) -. 
are discussed briefly. Orig.art.has: 1 figura. ae a gas tg Wet 
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